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[0005] Now the present invention provides a simple and easy-to-use 

non-contact three-dimensional measuring method and apparatus for 
determining the length, area or volume of the whole or some specified part 
of buildings, towers and other various architectural structures by means of 
photographed. 

Means for Solving the Problem 

[0006] The non-contact three-dimensional measuring method 

according to the present invention takes photographs of an object from 
vertically spaced multiple points by using a digital camera , inputs the 
photographed multiple images and height information of the mul tiple 
photographing points to a computer, makes the computer perform 
computation by clicking multiple measured points on the object in the 
reference image, on a display attached to the computer, and determines the 
length betw e en multiple measured points on the object or the area or 
volume of a portion the reof surrounded by said measured points based on 
Imposition of the m ultiple measured points on the object in the mu ltiple 
■ i . in -ggg.^ n j_^ ie lights of said multiple photographing points. When t he 
measured points in the reference image are clicked, the computer recognizes 
a small area centered around each measured point in the reference image as 
the decision area, automatically selects a small area of the same siz e in 
other images than the reference image that corresponds to the decision area 
in the reference image, compares the color histogram of the selected area 
with that of the d ec ision area in the reference image, and determines the 
center points of the most analogous selected area as the measured points in 
other images tha n the reference image. 



[0007] The method of the present invention mounts a digital camera 

on a pan head on a tripod and photographs an object from multiple positions 
by vertically moving the pan head. 

[0008] The non-contact three-dimensional measuring apparatus 

according to the present invention comprises a digital camera to take 
photographs of an object, a device to vertically move and fasten said camera 
at desired photographing points, a computer to determine the length 
between multiple measured points on the object or the area or volume of a 
portion thereof surrounded by said measured points based on the level 
information of said multiple photographing points an d multiple 
photographed images, and a display attached to said computer for 
displaying said images, selecting one of the multiple photographed im ages 
as the reference image and instructing the start of computation by clicking 
the measured points on the object in the reference image, the comp uter 
recognizing a small area centered around each measured point in the 
reference ima g e as the decision area, automatically selecting a small area of 
the same s i ze in other images than the reference image that corresponds to 
the decision area in the reference image, comparing the color histogram of 
the selected area w ith tha£of the decision area in the reference image, and 
d etermining the center points of the most analogous selected area as the 
measured points in other images than the reference im age. 

In the apparatus described above, the device to vertically move and 
fasten the camera may be a combination of a tripod and a pan head. 
Effect of the Invention 

[0009] The present invention permits determining the length, area 
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or volume of the whole or some specified portion of buildings, towers and 
other various architectural structures by using simple apparatus and 
operation. The apparatus is inexpensive, photographing is performed at 
the measuring site by using a digital camera and a combination of a pan 
head and a tripod, photographed image data is sent to a computer that 
derives measurements by easy operation. Thus, the present invention is 
very effective for uses not particularly requiring high accuracy. 
Best Mode for Practicing the Invention 



What is claimed is: 

[1] (Amended) A non-contact three-dimensional measuring method 
comprising photographing an object with a digital camera from vertically 
spaced multiple point s^inputting multiple photographed images a nd height 
in formation of the multiple photographing points to a computer, selecting 
one of the multiple ph otogr aphed images as the reference image, making 
the computer perfo rm ^computatio n by clicking multiple measured points on 
the object in preference image on a display attached to the computer, and 
determi ning the length between multiple measured poin ts on the object or 
the area or volume of a portion thereof surrounded by said measured points 
based on the position of the multiple measured points on the object in the 
multiple images and the heights of said multiple photog raphing points, in 
which said computer recognizes a smal l area centered ar ou nd each 
measured point in the reference ima ge as the decision area, automatically 
selects a small area of the same size in other images than the reference 
image that corresponds to the decision area in the refer ence image, 
compares the color histogram of the selected area with that of the deci sion 
area in the referenc e ima ge, and determines the center points of th e most 
analogous select ed area as the measured points in other images than the 
reference ima ge. 

[2] (Amended) The A non-contact three-dimensional measuring method 
described in claim 1, in which a digital camera is mounted on a pan head at 
the top of a tripod and an object is photographed with the digital camera 
from multiple points obtained by v ertically moving the pan head. 
[3] (Amended) A non-contact three-dimensional measuring apparatus 



comprising a digital camera to take photographs of an object, a device to 
vertically move and fasten said camera at desired photographing points, a 
computer to determine the length between multiple measured points on the 
object or the area or volume of a portion thereof surrounded by said 
measured points based on the level information of said multiple 
photographing points and multiple photographed images, and a display 
attached to said computer for displaying said image s, selecting one of the 
multiple photographed images as the reference image, ma king the 
computer perform computation by clicking multiple measured points on the 
object in the reference image and instructing the start of computation by 
clicking said measured points, in which said computer recognizes a small 
area centered around each measured point in the re ference image as the 
decision area, automatically selects a small area of the same size in other 
images than the reference image t hat corresponds to the decision ar ea in the 
reference image, compares the color histogram of the s elected area with that 
of the decision area in t he r eference image, and determines the center points 
of the most analogous selected area as the measured points in other imag es 
than the reference image. 

[4] (Amended) The non-contact three-dimensional measuring apparatus 
described in claim 3, in which the device to vertically move and fasten the 
camera comprises a tripod and a vertically movable pan head. 



